Through this article, we are to study the wireless energy transmission system, which is based on the non licensed 2.45/5.8GHz microwave, as the energy carrier, which can improve the transmission efficiency and realize the variable transmission of energy. The dual band (2.45/5.8GHz) segment is achieved by loading microstrip branch and slot, and the narrow band gap of microstrip slot antenna is solved.
Preface
IOT is a kind of Internet between things and things, which is the third change of the world information industry after the computer and the Internet. It refers to the various kinds of information sensor (equipment), real-time acquisition of information that require monitoring, connection, interactive objects or processes, etc., then become a huge network works with Internet. Its purpose is to realize the connection between the object and the person, the object and the object, all the goods and the network, and then to facilitate the identification, control and management [1] . Therefore, the development and the application of the IOT will bring huge change to the daily life, industrial and agricultural production, and military. The perception of the IOT "organ" -wireless sensor is an essential component of the IOT [2] [3] . How to provide energy for the number of sensors, a wide variety of functions and different functions, will be a challenge for the designing and planning of the IOT.
First of all, the "wireless" characteristics of the wireless sensor make it impossible to supply the power through the traditional wire.
Secondly, if the battery is applied to power a wireless sensor, to ensure the sensor's normal work, frequent examination and change would be happened on the sensors distributed in different network nodes. Moreover, there are many sensors that may be distributed in the areas that are difficult to maintain, such as narrow space, airtight place, water, fine pipe etc [4] [5] . So, if the energy is provided by the wireless energy transmission, and with the large capacity storage device and battery detection device, it can solve the above problems, and realize the automatic charging and maintenance of the sensor, thus greatly reducing the workload of the Internet of things and improving the reliability of the network [6] [7] . In addition, compared with the traditional wired energy transmission, wireless energy transmission technology has the following advantages:
①In the flammable, explosive, high temperature and other harsh environment, wireless energy transmission can avoid the electric spark, line aging and other security risks ②In the long distance energy transmission, it can save the transmission line and reduce the cost. ③Wireless energy transmission can avoid complicated wiring work, save the space required for wiring, simplify the installation of the system and reduce the volume of the system. The research of wireless power transmission is very important for the development of the IOT technology and the practical application. In particular, the microwave energy transmission of antenna technology is becoming a hot spot and focus of research in academia and industry.
The System Model of Microwave wireless energy transmission based on 2.45/5.8GHz.
On one hand, depend on the hard efforts in academia and industry recent years, (such as NOKIA, LG, etc. they introduced the wireless charging mobile phone based on the principle of electromagnetic induction), the public's view had been successfully attracted to wireless energy transmission technology. However, no matter the electromagnetic resonance technology or the inductive coupling technology, they all applied in short-distance, and high power field. It still has the gap from the real "wireless charging". So, these techniques can't provide the function application of delivering energy to a large, widely distributed and small size wireless sensor.
On the other hand, the technical solution that use electromagnetic wave as the carrier of wireless energy transmission technology had been attract attention from researcher because of its long transmission distance, and a considerable number of research achievement have been obtained. To use electromagnetic wave to transmit energy, it must first solve the problem of the direction spread of the energy. Most of the research in China or abroad, the researchers use horn antenna instead of omnidirectional antenna to ensure the emitted energy concentrated in one direction, decrease the energy in the other direction loss [8] . But it needs for manual intervention or mechanical adjustment when emits to other direction.
The array antenna is the combination of more than two antenna elements, and the signal of the array antenna is also the synthesis of the transmitted signal of all antenna elements. The intensity and direction of the antenna can be adjusted conveniently by adjusting the composition of the array antenna. The performance of array antennas is needed for flexible wireless energy transmission systems.
At present, the majority of the array antenna used in wireless energy transmission is focused on the energy transmission between the solar satellite and the ground [9] . And its application in near distance (relative to the satellite and the ground of the distance in the case) developed due to the rapid developed of wireless sensor network technology (the important part of the technology of the Internet of things) and consumer electronics products market.
In this article, it proposes a wireless energy transmission system based on 2.45/5.8GHz microwave, which brings new features.
① the array antenna is used as an energy transmitting device to improve the transmission efficiency and realize the variable transmission; ②It's the first time to use the non licensed 2.45/5.8GHz microwave as an energy transfer vector, it lays a good foundation to the industrialization. ③ 2.45/5.8GHz microwave is chosen as the energy carrier, and the same communication frequency with the wireless sensor network can be used to realize the reuse of energy receiving system and communication system, which can reduce the volume of the product and reduce the complexity of the system. This is not available in the microwave wireless power transmission system, which works in other frequency bands. The most critical part in wireless energy transmission is the analysis and design of the transmitting and receiving antennas, especially receiving antennas more important.
On the one hand, the selection of antenna elements (array elements) in the antenna array, the design of the antenna element and array layout are studied. A total area of the antenna array and its beam synthesis method are designed and fabricated, which enable it to project electromagnetic wave (energy) in different directions [10] . On the other hand, research and select the appropriate receiving antenna type, then design, manufacture receiving antenna, so that the receiving efficiency of the electromagnetic wave is as high as possible.
After the selection of transmiting and receiving antenna type, the ADS simulation software is used to simulate the electromagnetic field, to make the actual antenna system and measure the parameters.
Design of transmit array antenna
The direction of a single antenna is limited, for more suitable energy transmission, it will work at the same frequency of two or more single antenna, according to a certain requirement for feed and space array to make up the antenna array (it also called antenna array, antenna array antenna radiation unit called array element), the transmitter signal is also the synthesis of antenna unit.
The working principle of the transmit antenna array is: when the electromagnetic wave is transmitted to the same area of two or two columns, the electromagnetic wave will produce vector superposition, which is related to the amplitude and phase difference of each column.
The phase of the electromagnetic wave includes: the first phase, the time phase, the space phase. If the transmit antenna and its working frequency are determined, then the initial phase is determined, and the time phase is also determined by the time of the encounter of the electromagnetic wave. Because of the different location of the antenna array, the electromagnetic wave transmitted by the electromagnetic wave to the same receiving area is different, and the space phase value is different. In this way, several columns of electromagnetic wave in the meeting area with phase superposition, total field intensity increases, anti phase superposition, the total field will weaken. If the enhanced and weakened regions of the total electric field are relatively fixed in space, the radiation field structure of a single antenna is equivalent to that of an antenna array. Obviously, the intensity and direction of the antenna can be adjusted conveniently by adjusting the power of the array antenna. The performance of array antennas is needed for flexible wireless energy transmission systems.
Design of receiving antenna
International Forum on Energy, Environment Science and Materials (IFEESM 2015) Microstrip antenna is low cost, light weight, and has many other advantages, but the narrow band limits its practical application, by increasing parasitic elements or with different shape slot rectangular patch element can overcome the defects which microstrip antenna with narrow band characteristics, only single frequency operation and others. This paper presents a dual band (2.45/5.8GHz) microstrip fed slot receiving antenna for wireless energy harvesting. The band (2.45/5.8GHz) segment is achieved by loading microstrip branch and dual slot, and the narrow band gap of microstrip slot antenna is overcomed. Through the ADS simulation, the variation of the working frequency of the slot antenna with the slot size parameters is obtained [11] .
Design of slot antenna
The transmission mode approximation method is used to design of microstrip antenna in the engineering, the input impedance in Z of the microstrip antenna at the resonant frequency, according to the theory of cavity model:
In the formula (1), r X is the "resonance" reactance of the equivalent circuit for the parallel resonant circuit of the mode, By adjusting the value of L X , two zero point can be obtained to achieve dual frequency (such as 2.45/5.8GHz) segment work. In this paper, a dual band (2.45/5.8GHz) microstrip fed slot antenna structure is proposed, which is shown in Figure 2 . The microstrip antenna is used in the Top layer, which can not only obtain a wide bandwidth, but also have good impedance matching performance over a wide frequency range.
In addition, if the Bottom layer (layer) of the antenna is etched into two slots (rectangular, as shown in Figure 3 ), which can be achieved by adjusting the relative position of the gap and the microstrip line and the size of the gap to achieve the best matching. The Bottom layer is etched into the two slot, which is equivalent to the introduction of two reactance, so that the microstrip antenna has two resonance points [12] .
Fig2. Antenna (Top layer) structure model 
（4）
In the formula (4) , f ε is the equivalent permittivity (as known).
International Forum on Energy, Environment Science and Materials (IFEESM 2015) According to the formula (4),if the characteristic impedance of the main arm of the branching type microstrip line is 50Ω, its corresponding width was calculated to be 3 mm; and the characteristic impedance of the side arm is 100Ω, and the corresponding width was calculated to be 1.4 mm.
Parameters analysis and optimization of microstrip receiving antenna
The physical dimension parameters of the antenna (Top) structure model in figure 2 are defined as shown in figure 4 . The parameters of the microstrip antenna are analyzed and optimized using ADS to obtain the various geometric parameters of the dual frequency (2.45/5.8GHz) for the wireless energy collection.
Fig4. Definition of physical dimension parameters
The simulation results show that the variation of the parameters L1, L2, W3 and W4 in Figure 4 has great influence on the return loss of the antenna [12] . So the parameters of L1, L2, W3 and W4 are selected to analyze the parameters of them.(In the analysis, each parameter selects an initial value, and when a parameter changes, the other parameters remain unchanged).
The initial parameters of the microstrip antenna are shown in Table 1 The effect of L1 on the return loss of the antenna is shown in Figure 5 . Other parameters remain unchanged, the L1 size selected from 20.2mm by 1 mm increased , the simulation results in Figure  5show that: in the low frequency range, with the increase of L1, resonant point shifted to the right; L1 is 21.2 mm, return loss minimum; in the high frequency range, with the increase of L1, resonant point shifts to the left, return loss is reduced, bandwidth with reduced.
Fig5. The effect of L1 on the return loss of antenna
The effect of L2 on the return loss of the antenna is shown in Figure 6 . Other parameters remain unchanged, the L2 size selected from 40.3mm by 1 mm increased , the simulation results in Figure 6 show that: In the low frequency range, the return loss and the bandwidth increases with the decrease of L2, the resonant point remain unchanged; In the high frequency range, with the increase of L2, the frequency of the resonant frequency shift to left, the return loss is small, and the antenna impedance matching is worse.
Fig6. The effect of L2 on the return loss of antenna The effect of W3 on the return loss of the antenna is shown in Figure 7 . Other parameters remain unchanged, the W3 size selected from 9.2mm by 1 mm increased , the simulation results in Figure 7 show that: In the low frequency range, the W3 is almost no effect. In the high frequency range, the resonant point shift to left, the bandwidth and the return loss are almost unchanged with the increase of W3.
International Forum on Energy, Environment Science and Materials (IFEESM 2015) Fig7. The effect of W3 on the return loss of antenna The effect of W4 on the return loss of the antenna is shown in Figure 8 . Other parameters remain unchanged, the W4 size selected from 12.1mm by 1 mm increased , the simulation results in Figure 8 show that: In the low frequencies and high frequencies, with the increase of W4, the resonant point shift to right, the greater the return loss, and the bandwidth is increased, the better matching performance is [13] .
Fig8. The effect of W4 on the return loss of antenna
The simulation results show that: Adjust the slot size can change the distance between the two resonant frequency. The optimized parameters of the microstrip antenna are shown in Table 2 When the resonant frequency is 2.45 GHz and 5.8GHz, the gain direction is shown in Figure 9 (a) and (b). As can be seen from Figure 9 , the antenna has a certain direction, which can be used to receive microwave energy [14] [15] .
International Forum on Energy, Environment Science and Materials (IFEESM 2015) (a) The gain of the antenna when 
Summary
The reuse of the energy receiving system and the communication system is helpful to the miniaturization of the products and the complexity of the system.
Using array antenna as the energy transmitting device, it can improve the energy transfer efficiency and the variable transmission of energy. After the completion of the design and production of the transmit antenna array, the transmission efficiency of the transmitting antenna is measured, and the transmission efficiency is improved by 9%.
Slot microstrip antenna is suitable for the environment of wireless dual band (2.45/5.8GHz) energy receiving, small size, low cost, more practical. A standard gain horn antenna is designed and fabricated, which is used in the microwave power test to test the receiving efficiency of the receiving antenna, and the receiving efficiency is improved by 11%.
The research results of this paper will be of great significance to the practical application and industrialization of the Internet of things technology.
